Figure S1. Selective expression of GCaMP6s in layer IV principal neurons of the mouse barrel cortex. Related to Figure 2. (A) Two-photon image showing a coronal section of the barrel cortex of a Scnn1a-cre mouse injected with AAV1.Syn.Flex.GCaMP6s. (B) Normalized fluorescence intensity as a function of cortical depth. The grey lines represent standard deviation, the dark line represents the average across FOVs (N = 4). (C) Two-photon image showing a zoom on a single barrel. (D) Normalized fluorescence intensity as a function of the barrel width (N = 4). (E-G) Two-photon image showing TdTomato expression (left panel, red), GCaMP6 (middle panel, green), and the merge in a coronal section of the barrel cortex from a bigenic Scnn1a-cre mouse x Floxed-TdTomato mouse injected with AAV1.Syn.Flex.GCaMP6s. (H) Percentage of observed cells under the different experimental conditons (N = 4 mice). (I) 3D intensity profile for four representative layer IV cells expressing GCaMP6s in vivo. (J) Fluorescence intensity profile along the cell's diameter (N = 604 neurons from 8 mice). Grey lines indicate individual cells; the black line indicates the average across neurons ± sd.
A SLS is iterated 10,000 times on the grid in four different days (total scanned trajectories: 40,000). Fluorescence intensity of each pixel is displayed on a logarithmic pseudocolor scale. Based on the position of the scanned pixel with respect to the grid, we defined 100 border regions. Inset: magnification of a set of the 15 SLS repetitions around one border region (highlighted in red in the left panel). No bleaching of the grid fluorescence was observed across 10,000 repetitions. (C) Number of SLS acquisitions with fluorescence intensity higher than noise across identified border regions as a function of the distance from the highly fluorescent region (see STAR Methods for details). Pixel size of SLS acquisitions is 0.77 µ m. The average across 4 sequences of 10,000 SLS trajetories is displayed in black, values of individual sequences is shown in grey. Paired t-test for 0 µm vs 0.77 µm p = 1E-7, for 0.77 µm vs 1.54 µm p = 2E-8, for 1.54 µm vs 2.31 µm p = 6E-9, for 2.31 µm vs 3.08 µm p = 7E-12, and for 3.08 µm vs 3.85 µm p = 2E-8. In each SLS the number of pixels per cell was mantained constant while the surround region was increased from 0 to 3 pixels (red, pink, blue, and green dots).
Red lines indicate the linear fit of data. (B) Ratio between the number of pixels in each SLS trajectory and the number of pixels in raster scan image (# pixelSLS /# pixelraster) as a function of the number of scanned cells. (C) Acquisition rate of SLS as a function of number of pixels included in the surround region (S0, S1, S2, and S3). N = 8 SLS acquisitions from 8 FOVs. Paired t-test, p = 0.009 between S0 and S1 , p = 6E-4 between S0 and S2, p = 6E-4 between S0 and S3, p = 0.21 between S1 and S2, p = 0.053 between S1 and S3, p = 0.36 between S2 and S3. Coactivity threshold for ensemble activity detection in anesthetized animals under the different experimental conditions. Right: Coactivity threshold after down sampling of SLS series to match the acquisition rate of raster scanning series. Spontaneous activity: N = 6 for raster, N = 6 for SLS at 0-20 Hz, N = 6 for SLS at 20-40 Hz, N = 3 for SLS at > 40 Hz from 6 anesthetized mice. Air puff stimulation: N = 20 for raster, N = 15 for SLS at 0-20 Hz, N = 13 for SLS at 20-40 Hz, N = 7 for SLS at > 40 Hz from 6 anesthetized mice. Left, spontaneous activity: paired t-test raster vs SLS at 0-20 Hz p = 1E-4, raster vs SLS at 20-40 Hz p = 1E-5, raster vs SLS at > 40 Hz p = 1E-4. Air puff stimulation: paired t-test raster vs SLS at 0-20 Hz p = 6E-8, raster vs SLS at 20-40 Hz p = 6E-8, raster vs SLS at > 40 Hz p = 6E-8. Right, spontaneous activity: paired t-test raster vs SLS at 0-20 Hz p = 0.30, raster vs SLS at 20-40 Hz p = 0.056, raster vs SLS at > 40 Hz p = 0.056. Air puff stimulation: paired t-test raster vs SLS at 0-20 Hz p = 0.009, raster vs SLS at 20-40 Hz p = 0.012, raster vs SLS at > 40 Hz p = 1E-7. (B) Same as in (A) for experiments in awake mice. Spontaneous activity: N = 5 for raster and N = 4 for SLS at 0-20 Hz from 2 awake mice. Air puff stimulation: N = 7 for raster and N = 8 for SLS at 0-20 Hz from 2 awake mice. Left, spontaneous activity: paired t-test raster vs SLS at 0-20 Hz p = 1E-4. Air puff stimulation: paired t-test raster vs at SLS 0-20 Hz p = 4E-5. Right, spontaneous activity: paired t-test raster vs SLS at 0-20 Hz p = 0.019. Air puff stimulation: paired t-test raster vs SLS at 0-20 Hz p = 2E-5. (C) Time to peak measured for all isolated calcium events in anesthetized animals under the different experimental conditions. Spontaneous activity: N = 6 for raster, N = 6 for SLS at 0-20 Hz, N = 6 for SLS at 20-40 Hz, N = 3 for SLS at > 40 Hz from 6 anesthetized mice. Air puff stimulation: N = 20 for raster, N = 15 for SLS at 0-20 Hz, N = 13 for SLS at 20-40 Hz, N = 7 for SLS at > 40 Hz from 6 anesthetized mice. Spontaneous activity: paired t-test raster vs SLS at 0-20 Hz p = 6E-8, raster vs SLS at 20-40 Hz p = 6E-8, raster vs SLS at > 40 Hz p= 6E-8. Air puff stimulation: paired t-test raster vs SLS at 0-20 Hz p = 6E-8, raster vs SLS at 20-40 Hz p = 6E-8, raster vs SLS at > 40 Hz p = 6E-8. (D) Same as in (C) for awake mice. Spontaneous activity: N = 5 for raster, N = 4 for SLS at 0-20 Hz from 2 awake mice. Air puff stimulation: N = 7 for raster, N = 8 for SLS at 0-20 Hz from 2 awake mice. Spontaneous activity: paired t-test raster vs SLS at 0-20 Hz p = 2E-6. Air puff stimulation: paired t-test raster vs SLS at 0-20 Hz p = 8E-8. Paired t-test raster in spontaneous activity vs raster in air puff stimulation p = 0.001. Data are reported for SLS acquisitions (black), raster acquisitions (grey), and SLS series down sampled to match the acquisition rate of raster scanning series (blue, SLS binned) in anesthetized mice. N = 26 for raster, N = 10 for SLS at 0-20 Hz, N = 6 for SLS at 20-40 Hz, N = 3 for SLS at > 40 Hz from 6 anesthetized mice. Comparison bewteen raster and SLS acquisitions: paired t-test, p = 3E-12 at 10% of VAF, p = 1E-12 at 20% of VAF, p = 1E-12 at 30% of VAF, p = 2E-12 at 40% of VAF, p = 2E-11 at 50% of VAF, p = 4E-8 at 60% of VAF, p = 0.025 at 70% of VAF, p = 0.072 at 80% of VAF, p = 0.003 at 90% of VAF, p = 1 at 100% of VAF. No significant p-values were obtained when comparing between raster and SLS binned at any percentage of VAF. (E) Same as in (D) for experiments in awake animals. N = 12 for raster, N = 12 for SLS at 0-20 Hz from 2 awake mice. Comparison bewteen raster and SLS acquisitions: paired t-test, p = 7E-5 at 10% of VAF, p = 1E-4 at 20% of VAF, p = 2E-4 at 30% of VAF, p = 0.001 at 40% of VAF, p = 0.078 at 50% of VAF, p = 0.88 at 60% of VAF, p = 0.12 at 70% of VAF, p = 0.008 at 80% of VAF, p = 0.01 at 90% of VAF, p = 1 at 100% of VAF. (F) Sparseness index of functional modules from ensemble activity in raster scan (N = 38) and SLS (N = 31) acquisitions from 6 anesthetized and 2 awake mice. Two sample KS test, p = 6E-14 between anesthetized raster and anesthetized SLS, p = 2E-7 between awake raster and awake SLS, p = 0.49 between anesthetized raster and awake raster, p = 1E-7 bewteen anesthetized raster and awake SLS, p = 1E-6 between anesthetized SLS and awake raster, and p = 0.08 between anesthetized SLS and awake SLS.
